Supplement 1. Animal maintenance, selection protocol and effects of the selection in the first 15 generations of the selection experiment on bank voles
Animal maintenance and welfare
The animals were maintained in standard plastic mouse cages (mostly opaque, polypropylene) with sawdust bedding, at a constant temperature (20±1°C) and photoperiod (16h:8h light:dark; light phase starting at 2:00am). Breeding pairs and pairs with offspring (up to 17 days old) were maintained in model 1290D cages (Tecniplast, Bugugiatte, Italy; dimensions L x W x H: 425 x 266 x 155 mm, floor area 800 cm 2 ), equipped with a shelter (ceramic pot), additional nest material (paper towels) and cardboard tubes (environment enrichment). At the age of 17 days the animals were weaned, marked temporarily by fur clipping and kept in family groups until the age of 30-35 days. At the age of about 34 days, all individuals were marked permanently with mouse ear tags (model 10005-1; National Band and Tag, Newport, KY; mass 0.18g) and later maintained in same-sex groups of three individuals in model 1264C cages (Tecniplast, Bugugiatte, Italy; dimensions L x W x H: 267 x 207 x 140 mm; floor area 370 cm 2 ) or up to five (usually four) individuals in the larger model 1290D cages (described above). Cages were changed every 5-14 days, depending on the number of animals in the cage, size of the cage and their cleanliness. Water and food (a "breeding type" rodent chow: 24% protein, 3% fat, 4% fibre; Labofeed H, Kcynia, Poland) was provided ad libitum. Every day all cages were visually inspected for presence of food and water or dead animals. The colony was under supervision of a qualified veterinary surgeon. During any kind of measurements, if symptoms of poor condition were observed in an animal (problems with breathing or moving, injury, etc.), it was removed from the experiment. Depending on judgment of the observer or animal care personnel, it was either allowed to recover or was euthanized. Depending on circumstances, one of three methods of euthanasia was used: exposure to a rising concentration of CO 2 , cervical dislocation, or isoflurane inhalation (AEranne, Baxter; applied using open-drop technique).
After completing all the measurements of the 13th generation, we discovered that the colony had been infected with Puumala hantavirus during that generation. The virus was not detected earlier because, under normal housing conditions, infection does not result in pathology in bank voles (Bernshtein et al. 1999) ; some data suggest, however, that the virus may decrease vole survival under harsh winter conditions (Kallio et al. 2007 ). We confirmed that reproduction (litter mass and litter size during weaning), mortality, and condition (adult body mass) in the "infected" generations did not differ from the preceding, "uninfected" generations. Therefore, it is highly unlikely that infection influenced the results of the selection experiment.
Selection protocol
The whole selection experiment evolves lines selected in three distinct directions (Sadowska et al. 2008 ), but in this study we used only lines selected for high aerobic-exercise metabolism, measured as the highest 1-minute rate of oxygen consumption achieved by the voles during swimming. The measurements were performed in a positive pressure open-flow respirometric system (design 1b in Koteja 1996) , similarly as described in our earlier reports (Sadowska et al. 2005) . The voles swam in a 3L glass chamber partly filled with water with a drop of a shampoo for dogs (to ensure complete soaking of fur). Unlike in the earlier study, the measurements were performed at 38°C, to ensure that the increase of metabolism was solely due to locomotor activity and not due to thermoregulatory demand. The tests lasted for up to 18 minutes, unless an individual began to sink or oxygen consumption rapidly decreased.
In each generation we used two custom built computerized respirometric systems: 1) with both O 2 and CO 2 analysers: FC2 Oxzilla and CA2-2A (Sable systems, Las Vegas, NV), or 2) with only O 2 analyser: either Applied Electrochemistry S3-A/II (AMETEK, now AEI Technologies, Pittsburgh, PA) or FC-1 (Sable Systems, Las Vegas, NV), depending on generation. Fresh air was pumped through the respirometric chamber at about 2000 ml/min (STPD), controlled with one of the following mass-flow controller systems: either ERG3000 (Beta-Erg, Warsaw, Poland) or GFC-17A (Aalborg, Orangeburg, New York) or two parallel MFS-1 (Sable Systems, Las Vegas, NV). Actual flow rate controlled by the three mass-flow systems was calibrated against the same precise glass rotameter (LO 2.5/100, Rota, Germany). Sample of excurrent air (150-200ml/min) was dried and directed to the gas analyzers. Concentration of gases was recorded every second, and the rate of oxygen consumption was calculated according to appropriate equations (Koteja 1996 ; modified to include information about CO 2 concentration, if available). Results obtained with the first system were used to calculate respiratory exchange rate (RQ; ratio of CO 2 production to O 2 consumption rates), and averaged RQ values were used in calculation of oxygen consumption with the second system (which did not measure CO 2 ). Raw values of oxygen consumption and CO 2 production calculated for each 1-sec interval were corrected for effective volume of the systems to achieve "instantaneous" rates (Bartholomew et al. 1981 ).
In the first three generations the respirometric measurements were performed twice, at the age of 74-86 days and again about 10 days later. The two measurements were highly repeatable and selection decision did not change markedly after consideration of the second measurement. Therefore, in further generations the measurements were performed only once (in most individuals at the age of 75-85 days). The selection criterion was the 1-minute maximum instantaneous rate of oxygen consumption adjusted (residual from ANCOVA) for body mass, sex, number of litter, litter size, age, measurement date and the type of respirometer.
In each generation we obtained offspring from at least 16 families, with 1-4 litters from a family (because average litter size in bank voles is about 4.5, multiple litters from a family were needed to allow effective selection). From each of the families 1-2 males and 1-2 females with the highest adjusted (residual) values of the maximum metabolism were selected as breeders. However, the selection was not purely of "within-family" type, because a) more individuals were selected as breeders from "good" families, in which average scores were higher than a line mean, and b) if for a given line in a particular generation an excess number of families was available, we have not selected any individuals from "poor" families, in which scores of all individuals were below the line mean. Thus, the effective population size was lower than predicted for a breeding scheme with purely within-family selection (see Results). We decided to trade-off the effective population size for an increased efficiency of selection, because we anyway breed a larger number of families per line than in typical selection experiments on laboratory rodents (e.g. Swallow et al. 1998 ), but have a longer generation time (due to producing multiple litters). The males and females selected as breeders were mated in pairs randomly, but with the restriction that mating between siblings and first cousins was avoided. 
Effects of the selection
Significant differences between selected and control lines (P<0.001) were observed already since the second generation of selection ( Fig. S1 .1) and increased gradually in further generations. In generation 12, we were able to perform the measurements in only a small sample of individuals, and therefore the selection was relaxed (breeders were chosen randomly form each line). Thus, individuals used for the transcriptome analysis (gen. 13) are offspring of non-selected animals, representing a random sample of their lines. Therefore the results are not influenced by possible maternal effects associated with phenotypic selection on parental generation. In generation 13 the maximum rate of aerobic metabolism achieved during swimming was 48% higher in voles from the selected lines than in those from the unselected control lines (48% higher in A-line voles than in C-line voles (mean ± SD: 5.32 ± 0.64 ml O2/min vs. 3.59 ± 0.57 ml O2/min, respectively; p<0.0001). The difference continued to increase in further two generations, and at this point it is not possible determine, whether a selection limit has been already approached. Fig. S1 .1. Results of 15 generations of selection for the maximum rate of oxygen consumption achieved during swimming in the bank vole (replicate line means). In generation 12 the selection was relaxed (broken lines). The transcriptome analysis was performed on voles from generation 13.
In addition to the direct response to the selection we observed several correlated responses in behavioral and morpho-physiological traits, which were presented as preliminary conference reports (e.g. Koteja et al 2009 , 2010 . Voles from the selected lines were more active in home cages, had increased basal metabolic rates, maximum forced-running and cold-induced metabolic rates, and food consumption rate, increased mass of gastrocnemius leg muscle, heart, kidney, liver and brain, and reproduced better, compared to voles from the unselected control lines. On the other hand, we found no significant difference between the lines in learning capability (Chrząścik et al. 2014) , oxidative damage to lipids or proteins (Ołdakowski et al. 2012) or non-shivering thermogenesis (Stawski et al., 2015) .
Supplement 2. Supplementary Figures and Tables
Fig. S2.1. PCA plot based on allele frequencies estimated from pooled transcriptomes of liver and heart samples. Blue circles represent four selected lines; red show four control lines of the selection experiment. PCA was performed to look for corelated changes in allele frequencies in various subsets of SNPs, which could reflect response of multiple genes to the same selection pressure. 
Tables
Tab. S1 List of plausible candidate genes from SNP analysis. Max nonsyn DiffStat -maximum value of DiffStat (minimum difference in allele frequency between treatments) for a given gene; N of nonsyn/syn cand. -number of SNPs (nonsynonymous/synonymous) with non-overlapping allele frequencies; N of all SNPs -number of all SNPs for given gene. 
